Precocious induction of hepatic glucokinase and malic enzyme in artificially reared rat pups fed a high-carbohydrate diet.
Glucokinase and NADP:malate dehydrogenase (malic enzyme) first appear in liver when rat pups are weaned from milk which is high in fat to lab chow which is high in carbohydrate. To examine the influence of diet during the early neonatal period, before developmental changes in the circulating concentrations of thyroid and adrenocortical hormones occur, high-carbohydrate formula (56% of calories from carbohydrate), isocaloric and isonitrogenous with rat milk, was intermittently infused via gastrostomy starting on the second day of life. Pups had no further access to their dams. Body weights attained by these pups were at least 90% of those attained by mother-fed pups, which served as controls. In artificially reared rats fed the high-carbohydrate formula, on Day 4, glucokinase and malic enzyme were 30 and 18% of adult activity, respectively; on Day 10, glucokinase and malic enzyme were 71 and 96% of adult activity, respectively. On Days 4 and 10 glucose-6-phosphate dehydrogenase was elevated four- to fivefold in pups fed the high-carbohydrate formula compared to mother-fed pups. A second isocaloric formula, with 22% of calories from carbohydrate but low in protein, resulted in intermediate levels of all three enzymes on Day 10. Pups fed the high-carbohydrate formula has plasma insulin concentrations four- to fivefold greater than mother-fed pups on both Days 4 and 10. Triiodothyronine administration (1 microgram/g body wt) on Day 1 enhanced the induction of malic enzyme but not glucokinase on Day 4 in pups fed the high-carbohydrate formula. The results demonstrate that neonatal rat liver is competent to respond to high carbohydrate intake by induction of glucokinase and malic enzyme.